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(54) Motor driving controller. 



(57) A motor driving controller (10) that drivingly 
controls motors (13) for individual axes of an object of 
control comprises an AC/DC converter circuit (11) for 
converting AC power into DC power and motor driving 
DC/AC converter circuits (12) for converting DC power 
into AC power of optional frequency, for each motor (1 3) . 
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The controller (10) further comprises an interface (14) 
through which DC power from the AC/DC converter cir- 
cuit (11) is delivered to the outside. If motors (21) for 
peripheral axes are added, motor driving DC/AC con- 
version devices (20) are added and connected to the 
interface (14), whereby DC power is supplied to those 
added motors (21). 
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Description 

[0001 ] The present invention relates to a motor driving 
controller for drivingly controlling motors attached to e. 
g. a machine tool, industrial equipment, a robot, etc. 
[0002] In a motor driving controller that drives axes of 
a machine tool, industrial equipment, robot, etc., com- 
mercial AC power is temporarily converted into DC pow- 
er, and then the DC power is converted into AC power 
of optional frequency and used to drive the motors driv- 
ingly. More specifically, the conventional motor driving 
controller is provided with an AC/DC converter circuit for 
converting commercial AC power into DC and motor 
driving DC/AC converter circuits for converting the DC 
power, the output of the AC/DC converter circuit, into 
AC power of optional frequency. 

[0003] The motor driving controller comprises one 
AC/DC converter circuit, and motor driving DC/AC con- 
verter circuits as many as the control axes (or motors) 
of the machine tool, industrial equipment, or robot to be 
controlled. For controlling motors for a peripheral de- 
vice, that is, peripheral axis motors, another motor driv- 
ing controller, which includes an AC/DC converter circuit 
and motor driving DC/AC converter circuits, or an AC/ 
DC conversion device and DC/AC conversion devices 
is additionally used. 

[0004] FIG. 3 shows an example in which a motor driv- 
ing controller is additionally used to drive the peripheral 
axes. In this example, a motor driving controller 1 01 for 
the axes of a robot 120 is provided with motors 111a, 
111b and 111c as motors for the peripheral axes. The 
motor (motor for servo gun) 1 1 1 a is used to drive the tip 
of a spot welding gun that is attached to the wrist of a 
robot arm. The motor 1 1 1 b is a traveling axis motor that 
is used to run the robot. The motor 1 1 1 c is used to drive 
a positioner for positioning and feeding a workpiece or 
the like. Motor driving controllers 110a. 110b and 110c 
for drivingly controlling the motors 111a, 111b and 111c 
for robot peripheral axes are attached to the controller 
1 01 that drives the motors of the robot 1 20. 
[0005] The motor driving controller 101 that drivingly 
controls the motors for the axes of the robot 120 com- 
prises one AC/DC converter circuit 102 for converting 
commercial AC power into DC power and DC/AC con- 
verter circuits 103-1 to 103-n for motor drive as many 
as the control axes of the robot 120. The DC/AC con- 
verter circuits 1 03-1 to 1 03-n convert the DC power, the 
output of the AC/DC converter circuit 1 02, into AC power 
of optional frequency and drive the motors. 
[0006] The motors for the control axes of the robot 1 20 
are drivingly controlled by means of the motor driving 
controller 1 01 , whereby the robot 1 20 is operated. If the 
peripheral axes of the robot, such as axis of a servo gun, 
traveling axis, or positioner, are drivingly controlled, the 
motor driving controllers 1 1 0a, 1 1 0b and 1 1 0c as shown 
in FIG. 3 are used. Each of the motor controllers 110a, 
1 1 0b and 1 1 0c is provided with an AC/DC converter cir- 
cuit 112 and a motor driving DC/AC converter circuit 



113. The AC/DC converter circuit 1 1 2 converts commer- 
cial AC power into DC power. The DC/AC converter cir- 
cuit 113 converts the DC power, the output of the AC/ 
DC converter circuit 1 12, into AC power of optional fre- 
5 quency. 

[0007] Servo control circuits, which comprise a speed 
control circuit, position/speed control circuit, current 
control circuit, etc. for controlling the DC/AC converter 
circuits 103-1 to 103-n, in the controller 101 for driving 

10 the motors for respective axes of the robot 1 20, and con- 
trolling the respective positions, speeds, and currents of 
the motors for the axes of the robot 120, may be provid- 
ed in the controller 101 or a robot controller or a host 
controller of the controller 1 01 . Alternatively, the servo 

15 control circuits may be provided independently of these 
devices. In controlling the speeds, the speed control cir- 
cuit and the current control circuit control the DC/AC 
converter circuits 103-1 to 103-n in response to a com- 
mand from the robot controller serving as a host com- 

20 puter. In also controlling the positions, the position con- 
trol circuit, the speed control circuit, and the current con- 
trol circuit control the DC/AC converter circuits 103-1 to 
103-n, thereby controlling the positions, speeds, and 
torques. 

25 [0008] Further provided are servo control circuits, 
such as a position control circuit, speed control circuit, 
current control circuit, etc. for driving the respective DC/ 
AC converter circuits 1 1 3 of the motor driving controllers 
1 1 0a, 1 1 0b and 1 1 0c that are used drivingly to control 

30 the motors 111a, 111b and 111c for the peripheral axes 
of the robot. In many cases, the motors 111a, 111b and 
111c for the peripheral axes of the robot are controlled 
in synchronism with the robot 120. Accordingly, their 
servo circuits, along with the respective servo control 

35 circuits of the DC/AC converter circuits 103-1 to 103-n 
of the motor driving controller 101, are controlled by 
means of the robot controller. 

[0009] In the prior art example shown in FIG. 3, the 
motor driving controllers 1 1 0a, 1 1 0b and 1 1 0c compris- 

40 ing the AC/DC converter circuits 1 1 2 and the motor driv- 
ing DC/AC converter circuits 113 for the motors 111a, 
111b and 1 1 1 c which drivingly control peripheral axes of 
the robot must be additionally provided. Accordingly, 
such peripheral axes cannot be added at low cost. 

45 [0010] FIG. 4 shows another prior art example of ad- 
dition of the motor driving controller for peripheral axes. 
The motor driving controllers 110a, 1 10b and 11 0c of the 
prior art example shown in FIG. 3 are replaced with one 
AC/DC converter circuit 210 and motor driving DC/AC 

50 converter circuits 211a, 211 b and 21 1c for motors 212a, 
21 2b and 21 2c for peripheral axes. The AC/DC convert- 
er circuit 210 converts commercial AC power into DC 
power. On receiving the converted DC power, the DC/ 
AC converter circuits 211a, 211b and 21 1 c convert the 

55 DC power into AC power of optional frequency, thereby 
drivingly controlling the motors 21 2a, 21 2b and 21 2c for 
peripheral axes. This example shares other particulars 
with the prior art example shown in FIG. 3. 
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[001 1 ] The AC/DC converter circuit 21 0 and the motor 
driving DC/AC converter circuits 211a, 211b and 211c 
must be also added in this case, so that the addition of 
the peripheral axis control is expensive. 
[001 2] FIG. 5 shows a motor driving controller 301 for 
controlling motors for the axes of a robot as a prior art 
example, in which motor driving DC/AC converter cir- 
cuits for peripheral axes are provided in advance. 
[0013] Motor driving DC/AC converter circuits 303a, 
303b and 303c for drivingly controlling peripheral axis 
motors 304a, 304b and 304c for a robot 320, besides 
motor driving DC/AC converter circuits 303-1 to 303-n 
for drivingly controlling motors for the axes of the robot 
320, are provided in the motor driving controller 301 . In 
the example shown in FIG. 5, the three motor driving 
DC/AC converter circuits are provided in advance. The 
controller 301 is provided with only one AC/DC convert- 
er circuit 302 for converting AC power into DC power. 
The DC power or the output of the converter circuit 302 
is applied to the motor driving DC/AC converter circuits 
303-1 to 303-n and the DC/AC converter circuits 303a, 
303b and 303c. 

[001 4] If there is a motor for a peripheral axis of a robot 
such as a servo gun, besides the motors for driving the 
axes of the robot 320, themotorto be drivingly controlled 
is connected to one of the motor driving DC/AC convert- 
er circuits for the peripheral axes, e.g. , the DC/AC con- 
verter circuit 303a. 

[0015] In the prior art example shown in FIG. 3, a mo- 
tor driving controllerthat is formed of an AC/DC convert- 
er circuit and motor driving DC/AC converter circuits 
must be added for each motor for a peripheral axis of a 
robot to be controlled. Thus, the peripheral axes cannot 
be added at low cost. In the example shown in FIG. 4, 
moreover, the motor driving DC/AC converter circuits 
21 1 a, 21 1 b and 211 c,as many as the motors for periph- 
eral axes must be added, as well as the AC/DC convert- 
er circuit 210. In this case, the peripheral axes cannot 
be added at low cost either. 

[0016] In the prior art example shown in FIG. 5, fur- 
thermore, the motor driving DC/AC converter circuits, 
as many as the peripheral, axes are previously located 
in the motor driving controller. If the controller is used in 
an application system that requires no peripheral axes, 
therefore, the added DC/AC converter circuits are use- 
less, so thatthe controller is inevitably expensive. Since 
the motor driving DC/AC converter circuits are provided 
in advance, moreover, it is hard to select the motor type 
flexibly. 

[001 7] The object of the present invention is to provide 
a motor driving controller, designed so that peripheral 
axes can be added economically. 
[0018] According to the present invention, there is 
provided a motor driving controller, which has an AC/DC 
converter circuit and a motor driving DC/AC converter 
circuit for converting DC power delivered from the AC/ 
DC converter circuit into AC power for motor drive, pos- 
sibly for driving a multi-joint robot. The controller com- 



prises an interface through which the DC power from 
the AC/DC converter circuit can be supplied to the out- 
side of the motor driving controller. The DC power from 
the AC/DC converter circuit can be supplied through the 
5 interface to a DC/AC conversion device having at least 
one motor driving DC/AC converter circuit coupled to the 
motor driving controller externally thereof. 
[0019] The motor driving controller may further com- 
prise an interface capable of transmitting to or receiving 
10 control signals or state signals from the coupled motor 
driving DC/AC conversion device. 
[0020] Peripheral axes can be easily added by only 
adding motor driving DC/AC converter circuits for mo- 
tors for the peripheral axes as required. Thus, an opti- 
cs mum system can be constructed at low cost without 
waste, using an optimum motor driving DC/AC conver- 
sion device for the peripheral axis motors. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0021] 



FIG. 1 is a block diagram showing the principal part 
of a system using a controller for motor driving ac- 
cording to an embodiment of the present invention; 
FIG. 2 is a block diagram showing the principal part 
of the embodiment applied to a robot system; 
FIG. 3 is a block diagram showing the principal part 
of a conventional motor driving controller applied to 
a robot system; 

FIG. 4 is a block diagram showing the principal part 
of another example of a conventional motor driving 
controller applied to a robot system; and 
FIG. 5 is a block diagram showing the principal part 
of still another example of a conventional motor 
driving controller applied to a robot system. 



[0022] FIG.1 is a block diagram showing the principal 
part of a system according to one embodiment of the 

40 present invention. 

[0023] A motor driving controller 10 is provided with 
one AC/DC converter circuit 1 1 for converting commer- 
cial AC power into DC power. Further, DC/AC converter 
circuits 12-1 to 12-n for motor drive are provided corre- 

45 sponding individually to motors for control axes of a ma- 
chine tool ; industrial equipment, robot, etc. as an object 
of control. Further, an interface 1 4 is used to supply DC 
power to motor driving DC/AC conversion devices 20a, 
20b, ... for drivingly controlling motors for peripheral ax- 

50 es. The motors for peripheral axes are for driving control 
axes of peripheral devices and equipments arranged 
around the object of control. 

[0024] DC power, the output of the AC/DC converter 
circuit 1 1 , is applied to the motor driving DC/AC convert- 
55 er circuits 12-1 to 12-n. The respective outputs of the 
circuits 12-1 to 12-n are connected to their correspond- 
ing motors 13-1 to 1 3-n for the axes of the object of con- 
trol. DC power is converted into AC power of optional 
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frequency in the DC/AC converter circuits 12-1 to 12-n, 
whereby the motors 1 3-1 to 1 3-n are drivingly controlled. 
[0025] The DC power, the output of the AC/DC con- 
vertercircuit 1 1 , is also delivered to the interface 1 4. The 
interface 14 can be connected with one or more motor 
driving DC/AC conversion devices, which have a motor 
driving DC/AC converter circuit each. An optional 
number of motor driving DC/AC conversion devices are 
connected corresponding to peripheral axes or the con- 
trol axes of the peripheral devices and equipments of 
the object of control. In the example of FIG. 1 , the two 
motor driving DC/AC conversion devices 20a and 20b 
are connected to the interface 14 and supplied with DC 
power. These DC/AC conversion devices 20a and 20b 
drivingly control motors 21 a and 21 b for peripheral axes, 
respectively. 

[0026] Servo control circuits, such as a speed control 
circuit or a position/speed control circuit for controlling 
the respective speeds or the respective positions and 
speeds of the motors 13-1 to 13-n for the axes of the 
object of control, a current control circuit, etc., may be 
provided in the motor driving controller 1 0 or a host con- 
troller (CNC or robot controller) of the controller 10. Al- 
ternatively the servo control circuits may be provided 
independently of the motor driving controller 1 0 and the 
host controller. 

[0027] In response to a position command or speed 
command from the host controller, these servo control 
circuits carry out current control as well as the position/ 
speed control or speed control, and drivingly control the 
motor driving DC/AC converter circuits 12-1 to 12-n, 
thereby controlling the respective positions and speeds 
of the motors 13-1 to 13-n. 

[0028] The motor driving controller 1 0 is provided with 
an interface 15 for control if it has therein servo control 
circuits for the DC/AC conversion devices 20a, 20b, ... 
that drivingly control the motors 21 a, 21 b, ... for periph- 
eral axes to be added to the motor driving controller 1 0. 
In this arrangement, control signals S1 and state signals 
S2 can be transferred between the devices 20a and 20b 
and their corresponding servo control circuits. 
[0029] Thus, the motor driving controller 1 0 according 
to the present embodiment differs from the conventional 
motor driving controller 1 0 shown in FIGS. 3 to 5 only in 
that it is provided with the interface 14 that can supply 
DC power from the AC/DC converter circuit 11 to the 
external devices. 

[0030] The interface 1 4 shou Id only be connected with 
a necessary number of motor driving DC/AC conversion 
devices 20a, 20b, ... corresponding to the motors for pe- 
ripheral axes around the object of control. The periph- 
eral axes can be added at lower cost, compared with 
those of the prior art example shown in FIG. 3. since the 
motors for peripheral axes need not be furnished with 
any motor driving controller. 

[0031] When compared with the prior art example 
shown in FIG. 4, the peripheral axes can be added at 
lower cost, since the AC/DC conversion device 21 0 for 



peripheral axes is unnecessary. 

[0032] In the prior art example shown in FIG. 5, more- 
over, a plurality of motor driving DC/AC converter cir- 
cuits for peripheral axes are provided in advance in the 

5 motor driving controller. According to the present em- 
bodiment, on the other hand, the DC/AC conversion de- 
vices should only be added as required. Thus, there is 
no DC/AC converter circuit which is not used, so that 
waste can be avoided. Since the DC/AC conversion de- 

10 vices for motor drive are added, optimum DC/AC con- 
version devices can be used corresponding to the mo- 
tors for peripheral axes, so that the system can be con- 
structed with ease. 

[0033] FIG. 2 is a block diagram showing the principal 
15 part of a robot system in which the motor driving con- 
troller 1 0 of the embodiment is applied to a robot. Like 
numerals are used to designate like elements in FIGS. 
1 and 2. 

[0034] The motor driving DC/AC converter circuits 

20 12-1 to 12-n of the motor driving controller 10 are con- 
nected individually to motors for the respective control 
axes of the robot 30. The motor driving DC/ AC conver- 
sion devices 20a and 20b for motors 31a and 31b for 
peripheral axes of the robot are attached to the outside 

25 of the controller 1 0. The motor 31 a is used to drive the 
tip of a servo gun for spot welding that is attached to the 
wrist of a robot arm. The motor 31b is used to drive a 
positioner for transporting and positioning a workpiece 
or the like as an object of operation of the robot. The 

30 DC/AC conversion devices 20a and 20b are connected 
to the interface 1 4 so that they can be supplied with the 
DC current from the AC/DC converter circuit 1 1 through 
the interface 14. Further, the motor driving DC/AC con- 
version devices 20a and 20b are connected to the motor 

35 31 a for the servo gun and the motor 31 b for the posi- 
tioner, respectively. 

[0035] Furthermore, the DC/AC conversion devices 
20a and 20b for motor drive are connected to the servo 
control circuits (not shown) through the interface 1 5 that 

40 is attached to the motor driving controller 1 0. Thus, the 
control signal S1 and state signal S2 can be transferred 
between the DC/AC conversion devices 20a and 20b 
and their corresponding servo control circuits. 
[0036] In drivingly controlling the motors for peripheral 

45 devices that surround the robot, in the example shown 
in FIG. 2, the DC/AC conversion devices, as many as 
the peripheral axis motors to be driven, need only be 
connected to the interface 1 4. Thus, the peripheral axes 
can be added at low cost without waste. 

50 

Claims 

1 . A motordriving controller, which has an AC/DC con- 
55 verter circuit and a motor driving DC/ AC converter 
circuit for converting DC power delivered from the 
AC/DC converter circuit into AC power for motor 
drive, comprising: 
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an interface through which DC power from the 
AC/DC converter circuit can be supplied to the 
outside of the motor driving controller, and 
wherein 

DC power from the AC/DC converter circuit can 5 
be supplied through said interface to a DC/AC 
conversion device having at least one motor 
driving DC/AC converter circuit coupled to the 
motor driving controller externally thereof. 

10 

2. A motor driving controller according to claim 1 , 
which is for driving a multi-joint robot. 

3. The motor driving controller according to claim 1 or 

2, which further comprises an interface capable of 15 
transmitting to or receiving control signals or state 
signals from said externally coupled motor driving 
DC/AC conversion device. 

4. A motor driving controller according to claim 1 , 2 or 20 

3, wherein said externally coupled DC/AC conver- 
sion device is a motor driving DC/AC conversion de- 
vice. 

5. A motor driving controller according to any preced- 25 
ing claim, wherein said externally coupled motor 
driving DC/AC conversion device is attached to the 
outside of the motor driving controller. 

6. A motor driving controller according to any preced- 30 
ing claim, and comprising a plurality of said exter- 
nally coupled motor driving DC/AC conversion de- 
vices. 

35 
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FIG. 2 
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FIG. 3 
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FIG. 5 
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